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This article discusses the main directions of development of technologies for creating transport aircraft. Based on
the analysis, as well as taking into account the current state of the industry and the tasks for its development, the
need to reach a competitive level of the industry and products, the directions of technological development of the
Russian aircraft industry in the future are determined. The scenarios of technological development of the
production of air units are formulated and the prospects for the development of the main Russian product projects
in the field of creating civil aviation equipment are presented.
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В данной статье рассмотрены основные направления развития технологий создания транспортной
авиатехники. Основываясь на проведенном анализ, а также принимая во внимание современное
состояние отрасли и задачи по ее развитию, необходимость выхода на конкурентоспособный уровень
отрасли и продукции, определены направления технологического развития российского авиастроения на
перспективу. Сформулированы сценарии технологического развития производства воздушных агрегатов
и представлены перспективы развития основных российских продуктовых проектов в области создания
гражданской авиационной техники.
Ключевые слова: авиационная промышленность; разработка и производство авиационной техники; проблемы
развития авиационной промышленности; конкурентоспособность авиационной промышленности.

An analysis of the technological state of the aircraft industry shows that, taking into account the
dynamics of state needs and the demand of domestic and foreign markets, the ability of domestic
aircraft industry to achieve the stated goals is currently quite limited. This is due to the lack of
competitiveness of the industry itself and its products among the world's leading manufacturers of
civil aviation equipment in scientific, technical, industrial and economic relations. Thus, it is precisely
the competitiveness of the industry itself that constitutes its systemic problem, since without it is
fundamentally impossible to ensure the market competitiveness of the products of the Russian aircraft
industry (rather than individual samples). The key technological factors for ensuring the
competitiveness of the Russian aircraft industry are:
• in the field of product line development – providing opportunities to create a diversified product
line in terms of technical excellence, product quality and the effectiveness of the after-sales service
system meeting the prospective requirements of consumers;
• in the field of production – an innovatively oriented and efficient design and development base,
production base and integrated logistics support system corresponding to the world level;
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• in the field of intellectual and technological potential – a leading innovative scientific and
technical reserve.
A necessary condition for successfully solving the problems of technological development is the
conduct of research and development to create the necessary scientific and technical reserve (NTZ),
to develop new technological solutions for aircraft and engines, materials, on-board electronic
equipment, units and systems. The formation of a scientific and technical groundwork can be carried
out efficiently provided that the experimental base is outstripped, including the creation of new
facilities that ensure the introduction of new testing technologies using modern technical ideas and
achievements.
A comparative analysis of the products of foreign and domestic aviation industry shows that the
level of the Russian aircraft industry as a whole is significantly inferior to the world one in terms of
updating the product line, in structural materials, production equipment and technologies, in the use
of a modern digital environment for design and preparation of production, in the efficiency of the
production structure, in Used after-sales support technologies.
Russia did not carry out practically significant developments of new models of aviation equipment
based on the use of the latest achievements of aviation technologies. In particular, there is a lag in
areas such as the efficiency and environmental friendliness of engines; aviation materials science,
production and processing technology of new generation structural materials; application of new
technologies for final assembly of aircraft; integrated use of information technology and automation
at all stages of the product life cycle.
The products of the aviation industry – airplanes, helicopters and unmanned aerial vehicles of
various classes and purposes - are technically complex objects. The complexity of industry products
is determined by the use of various physical principles on the basis of which the aircraft and its
systems operate, the multiplicity of design solutions, materials and technologies, the number of
elements and parts that make up the device The specific features of the aviation industry and its
products are the following:
• high science intensive products;
• high capital intensity of the industry;
• high duration of development and production of products;
• dual purpose products;
• high level of specialization of industry segments;
• complex organizational structure of the industry;
• long product life cycle;
• the complexity of the products., and the need for coordinated work of various components within
a single complex.
The technical appearance of a sample of aviation equipment (aircraft, helicopter, UAV) is formed
by its three main components: airframe, power plant and airborne systems, which, in turn, are also
complex technical systems and represent “specific” engineering and instrumentation objects.
For the development of the Russian aviation industry in modern conditions, only the capacity of
the national market is insufficient. The only possible way of its development is connected with
entering the world market, where it will have to compete with leading world manufacturers.
The main problems of the aviation industry in Russia are:
• loss making of aviation industry organizations;
• lack of market advantages in certain segments;
• low labor productivity;
• high degree of dependence on imported components in the civilian segment.
The loss ratio of aviation industry organizations is caused by the following factors:
• acute shortage of financing of critical areas of industry development for a long time;
• limited amount of own investment resource;
• low investment attractiveness due to lack of own investment resources, dependence on state
support and high level of debt of aviation industry organizations.
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Overcoming the existing barriers and the entry of Russian aircraft manufacturers into the world
market is hindered by their lack of market advantages such as competitive modern products, reliable
supplies, favorable price and financial terms of delivery, unification within aircraft families, and high
operational reliability.
The lack of market advantages of Russian aircraft manufacturers is due to the following reasons:
• conformity with international standards in the field of after-sales service;
• lack of a positive brand reputation in the market.
• the absence until recently of the practice of attracting foreign component manufacturers and the
participation of Russian companies in international cooperation;
• often there is no model for the long-term development of a particular organization of the industry;
• lack of diversification of component suppliers in all segments of the industry to related (nonaviation) markets.
Additional problematic issues in the production of on-board complexes, systems and components
are:
• lack of competence of the 1-st level integrator;
• non-compliance with the requirements of foreign integrators;
• lack of economies of scale and poor diversification;
• lack of a balanced product portfolio.
The main directions of development of transport aircraft engineering technologies include:
1. Aerodynamics, flight dynamics and control systems, airframe design and strength,
aeroacoustics;
2. Aircraft engine building;
3. Avionics and information systems;
4. Aviation equipment and airborne systems;
5. Flight safety, air traffic control systems and simulators;
6. Aviation materials science, materials technology;
7. Aircraft manufacturing technologies;
8. Applied scientific and technical research and experimental base.
In more detail, consideration should be given to the work in these areas (Table 1).
The aviation industry plays a system-forming role in the economy of the Russian Federation:
thanks to close ties with other (supporting) sectors, its development as one of the most scienceintensive and innovative sectors of the economy can have a significant impact on the pace of the
country's transition to innovative development rails. In addition, the aviation industry has a key
influence on the formation of the country's engineering complex.
Aircraft and their components are not only complex, but also high-tech products. Their creation
and maintenance requires special scientific and technical knowledge accumulated in the process of
fundamental and applied scientific research conducted in various areas of aviation science and related
fields. The accumulation of necessary knowledge requires a large amount of experimental work,
special scientific and bench equipment, and trained personnel.
The development of aviation technology is carried out using computer technology on the basis of
scientific and technical reserve. The production of aircraft involves the processing of a wide range of
materials with unique properties, the use of specific technologies of shaping, coating, assembly,
testing and control. Features of aviation production is the widespread use of computer technology,
the predominance of automated equipment with numerical control. Final products of the aviation
industry and their components undergo a certification procedure, including, including ground and
flight tests.
The scenic nature of the technological development of the Russian aircraft industry can be
described by a number of alternatives that determine the possibilities for the development of military
transport and civil aircraft industry. From a technological point of view, military transport and civil
aircraft can be classified as a more general category of transport aircraft (“large-sized aircraft”), which
is characterized by high technological unification.
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Table 1 – Development of transport aircraft engineering technologies
Directions
Expected Results
Aerodynamics,
− development of improved methods of aerodynamic design and
strength and
research of promising aerodynamic configurations of aircraft for
aeroacoustics
various purposes;
− development of airflow and helicopter flow control systems;
− development of adaptive aircraft designs
Aircraft engine
Creation of engines for new circuits, including:
− jet engines with an "open rotor";
− engines with a complex thermodynamic cycle;
− engines with variable workflow and others
Avionics
The creation of system modules, the transition to an object-oriented
experimental development of advanced aviation equipment
General aircraft
− brake systems with digital control system;
equipment
− new materials providing an increase in the resource of units;
− electrical actuators
Safety technology
− methods for confirming the strength, reliability and resource
critical for the consequences of the destruction of engine parts, and
structural and technological solutions to reduce the impact of
defects in parts and engine components on flight safety;
− aircraft control systems with widespread use of electrical
actuators;
− backup power systems with high mass efficiency achieved by the
use of fuel cells
Aviation materials
Development of materials for the production of aircraft, engines and
equipment, as well as the development of energy-efficient and
resource-saving technologies for obtaining and processing
materials:
− creation of a new generation of composite materials and their
components;
− creation of high-tech functional, hybrid and gradient materials;
− creation of technological processes for obtaining and processing
materials into integrated structures
Aircraft
It is necessary to carry out a set of works aimed at developing
Manufacturing
methods of electronic modeling of production processes and
Technologies
developing regulatory support for prognostic modeling.
The list of technologies includes:
− modern technologies for increasing labor productivity and
production efficiency;
− technology for creating three-dimensional electronic design and
technological models of new generation airplanes and helicopters
and technology for three-dimensional virtual modeling of
technological processes;
− new methods of processing polymer composite materials and
others
Applied scientific and The development of such areas as the study of prospects for
technical research
improving aircraft technology is necessary; development of a test
base, data processing systems and information-measuring systems;
development of the regulatory framework and information
technology
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With this in mind, technological development options can be reduced to the following alternative:
Scenario 1: maintaining the competencies of Russian industry in the creation of transport aircraft.
Scenario 2: rejection of the completely independent creation of transport aircraft and the transition
to participation in foreign projects for the development and / or production of final products of this
type.
Today, the scenarios for the development of civil aircraft industry are determined by the
completeness of the product line, the scale of presence on the world market of aviation equipment,
the presence of competencies in the field of creating competitive aircraft and their components.
The advantages of the scenario for developing full-fledged industry competencies in the field of
civil aviation are obvious. An important incentive is to increase the sustainability of the industry in
the context of the cyclical nature of the market for aircraft. The presence of the industry in two market
segments - civilian and military – smooths out the effects of fluctuations in demand in each segment.
In addition, the intersection and interpenetration of both components of the aircraft building complex
in terms of the use of qualified personnel, technologies, production facilities, other assets give every
reason to rely on a synergistic effect.
The fleet of Russian airlines engaged in local transportation is obsolete and needs updating.
Moreover, to date, in Russia there is practically no competitive production of small aircraft. The main
small aircraft in Russia is the obsolete An-2, which has been in operation since 1947 and requires
replacement or deep modernization. The lack of promising projects may result in the renewal of the
fleet of local airlines at the expense of foreign aircraft.
Currently, there are a number of projects contributing to the development of production of small
aircraft in Russia.
The lack of long-term financing mechanisms does not allow industry organizations to intensively
introduce modern technologies and create the necessary competencies, reduce the debt burden and,
ultimately, create products that are competitive in the world market. In turn, this reduces the financial
stability of enterprises and sales – the main source of funds for development.
The simultaneous implementation of several projects in the same segments (SSJ and An-148
aircraft in the regional segment; Tu-204/214, SSJ-NG and MS-21 in the narrow-body aircraft
segment) leads to erosion of investment resources on the one hand, and to their duplication - on the
other.
Due to the above, the lack of funds for development leads to the following negative consequences
for organizations in the industry:
• blurred decision-making system;
• inappropriate integration down the chain in an attempt to increase the profitability of the
business;
• financial insolvency and high debt burden (as a result, dependence on state financing of current
operations).
A necessary condition for successfully solving the problems of technological development is the
conduct of research and development to create the necessary scientific and technical reserve, to
develop new technological solutions for aircraft and engines, materials, on-board electronic
equipment, units and systems. The formation of a scientific and technical groundwork can be carried
out efficiently provided that the experimental base is outstripped, including the creation of new
facilities that ensure the introduction of new testing technologies using modern technical ideas and
achievements.
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